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11Claires. (CI. 242--58) 
This. invention relates fo web splicing app a- 
ratus and more particularly concerns improved 
apparatus for acce]erating a fresh web roll to 
running web speed in preparation for splicing the 
fresh roll-web fo a running web, and for retard- 5 
ing :the-rotation of such fresh roll when ifs speed 
exceeds .that of the running web, and after ifs 
web has been spliced fo the runni.ng web. 
In many operations involving the feeding, of 
webs.to web consuming apparatus, it is neces-. 10 
sary or. desirable that a flexible web running ïrom 
a roll be replaced by a web from a .fresh roll while 
the web is running af full operating speed fo the 
web consuming apparatus. Thus, in the supply 
of paper web fo printing presses, it is customary 15 
fo employ paper web rolls and fo splice the web 
from-a-ïresh roll fo the-web .running from a 
dep!eted roll without .stopping: or materially re-. 
tarding the rate of travel of the running web. 
This operation has been accomplished by rotat- 20 
ably .mounting the fresh roll on a movable sup- 
port, such as a web roll ree!, accelerating the 
fresh roll-to a rotative speed or-angular velocity 
such. that ifs surface speed or peripheral velocity 
equals the linear velocity.of.the running web, then 25 
moving .the fresh roll into contact ..with the web 
running from an-expiring roll fo effect a splice 
between-the running web and the leadingend oï 
the-fresh roll web, and flnally severing the old 
web behind the splice. The running web is main-. 30 
tained under-tension, and fo this end, straps, 
belts- or -like flexible tension applying-means are 
pl"ovided fo engage the surface of the roll from 
which the web runs fo the web consuming 
paratus and.so fo retard the rotation of such roll. 35 
During .fresh roll acceleration, at the. rime the 
splice.is ruade and for an interval thereaïter, the - 
fresh-ro]l is either hot.in a position fo engage 
the running tension means-at all or is hot in a 
position, to engage this means sufïicient]y fo pro 40 
vide adequate-tension; No tensionis applied from 
the conventional tension means fo the fresh roll 
while..it is accelerating;., and .if the speed of the 
web consuming apparatus falls at this rime, the 
]ew. roll web may be moving faster than the run= 45 
ning webwhen the splice is ruade, which causes 
an undesirable overrun oï the web. If is accord- 
ing!y desirable fo provide means other than the 
conventional running web tension means fo re- 
tard .theîresh roll rotation untfl the fresh roll 50 
has been spliced and bas thereafter moved o a 
position where it engages the running web ten- 
sion means sufliciently fo be adequately retarded 
by such engagement. 
It is Preferable that the new roll be accelerated  

2 
by a. driving force applied through ifs axis. New. 
rolls are frequent]y somewhat non-circular and. 
for .that reason are difficult fo drive from means 
engaging, their cylindrical surfaces. Further- 
more,, a roll surface engaging drive may .interfere. 
with the adhesive or other .splice-forming ma- 
terial carried af the leading edge of the new .roll. 
web. On the other hand, axial drive of..the.new 
roll involves regulating the rotative speed 
gular velocity fo which the roll is acceleratedin. 
accordance.with the diameter of. theparticular.. 
roll in use,. since a gien peripheral ve]ocity,is.. 
attained by lower angular .velocity in large diam-, 
eter rolls than in small ones.. In .practice,-web: 
rolls vary in diameter fo such an. extent that the. 
rotative speed fo which they are accelerated must:. 
be variedfrom roll fo roll fo provide.a periphra! 
velocity that is satisfactory, for. effecting: thV: 
splice fo a web.running af a predetemined.speed: 
When if is considered that the running .web sPeed 
also varies, and that for satisfactory.splicing.he. 
linear speedsof the runningweb and fresh.roll. 
web must be. substantially identicaL it will 
appreciated that the problem of. acceleratingth, 
new roll fo splicing speed: through, axial..drive 
a difficult one. 
With the foregoing considerations in mind,. 
is an object of the present invention fo provid¢]- 
improved means involving axial, drive for -rapid]y 
bringing a fresh web roll. up fo splicing, speed in 
an accurate and dependable manner andthis 
despite variations in the size.of-the fresh..ro!L: 
being accelerated and variations in thespeed of, 
the web consuming apparatus and hence 
running web. The invention has for-a .fuçth_e.r 
object the provision of improved means fo rer 
tarding the.r0tation of the fresh roll by a force 
applied through the roll axis-both before-.the: 
splice is ruade if the running web speed falls.be- _ 
]ow the fresh ro]l-surface spee.d» .and .afte the 
splice is ruade, regardless of web speed...changes,:. 
so as fo avoid web overrunning af the rime of the 
splice and fo maintain tension on the running 
web during the interval after the splice when the 
new roll is being moved to a position in which- 
a. rearding tension producing force is applied . 
fo ifs surface by conventional running web ten- 
sion means.. 
The above and other objects of the inventi0.. 
are carried out by employing an electric mQtp: 
fo drive each fresh ro]l and acce]erate if fo speed- 
through ifs axis and by employing improved 
mechanism for governing the speed fo which the 
fol! is accelerated by the motor. This is done 
by providing two generators, preferably of the 



2601071 

type known as tachometer generators, one of 
which is driven from or at a speed bearing a lïxed 
relation to the speed of the fresh roll, and the 
other of which is driven from or af a speed bear- 
ing a fixed relation to the speed of the running 
web or web consuming apparatus. The operat- 
ing energy applied fo the fresh roll driving mo- 
for, and, if end when necessary, a dynamic brak- 
ing force applied to the fresh roll by this motor, 
is controlled in accordance with the relation and 
difference between the roll speed and web speed 
voltages generated by the two generators. 
cording fo the invention, the roll speed voltage 
delivered by the fresh roll driven generator for 
comparison with the web speed voltage is modi- 
fied by the diameter of the individual fresh roll 
being accelerated. This is preïerably accom- 
plished by means of a variable resistance unit, 
usually in the f0rm of a potentiometer, that is 
mechanically set by the fresh roll itself fo change 
the fresh roll speed voltage in direct proportion 
fo changes in diameter of the particular fresh 
roll being accelerated. This mechanism modifies 
the roll speed voltage employed for comparison 
with the web speed voltage fo take into account 
the particular diameter of fresh roll being accel- 
erated. 
The fresh roll and running web speed voltages 
are compared by an electronic control circuit that 
acts to apply operating energy fo the fresh roll 
driving motor when the roll speed voltage is lower 
than the web speed voltage, the magnitude of this 
energy varying directly with the difference be- 
tween these voltages. The control mechanism 
also acts. fo apply dynamic braking fo the roll 
drive motor if the web speed voltage drops more 
than a predetermined small amount below the 
roll speed voltage, thus preventing overrun of the 
web if the web consuming apparatus slows down 
during fresh roll acceleration or belote the splice 
is ruade. Dynamic braking is also applied after 
the splice is ruade and during the interval while 
the new roll is moved fo fully engage conven- 
tional running web tension means. 
In describing the invention in detail, reference 
will be ruade to the accompanying drawings in 
whiEh an embodiment thereof has been illus- 
trated. 
In the drawings-- 
Fig. 1 is an end elevation of a web roll reel and 
associated mechanism embodying the invention 
and shown in the position in which a fresh web 
roll is accelerated to web speed in preparation for 
a splice; 
Fig. 2 is a front elevation of the mechanism of 
Fig. i; 
Fig. 3 is an end elevation of the mechanism, 
viewed from the opposite end from that shown in 
Fig. 1; 
Fig. 4 is a rear elevation of the fresh roll caliper- 
ing part of the mechansm shown in Fig .1; 
Fig. 5 is a sectional view taken a!ong the 
line -- of Fig. 1; 
Fig. 6 is an elevation of the web speed gen- 
erator and a diagrammatic representation of 
means for driving the same from the web con- 
suming apparatus; 
Fig. 7 is a diagrammatic end elevation of a 
web roll reel showing the running web tensioning 
means, with the reel in the position ai which 
a splice is ruade; 
Figs. 8 and 9 are elevations similar to Fig. 7 
showing the reel respectively in the position 
where the running web tensioning means is part- 
ly effective and in the position in which such 
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tensioning means is wholly effective to retard a 
newly-spliced-in web roll; and 
Fig. 10 is a diagrammatic illustration of the 
fresh roll driving motor and its control mech- 
5 anism and circuits. 
In Figs. 1, 2 and 3 there is shown a mova.le 
web roll support in the form of a three-arm reel 
including spaced three-arm spiders f! and f2 
carried on and fixed against rotation relative to 
10 a central reel shaft f2'. The shaft 2' is jour- 
nalled in bearings carried by brackets 5 and 5 
secured fo columns 7 and fS. The reel may be 
rotated by a motor 9 connecd fo the shaft 2' 
through a gear train 2}. Each of the spiders ! 
15 and f2 carries roll supporting spindles af the 
ends of its arms, the spindles of the spider ! 
being designated 2, 22 and 23 and those of the 
spider 2 being designated 24, 25 and 25. The 
spindles provide rotatable supports for the web 
2O rolls. Referring to Fig. 1, the rolls may be desig- 
nated the running roll P from which the web 28 
is running to the press or other web-consuming 
apparatus, the fresh roll F that is about to be 
spliced to the running web 28, and a spare roll S 
25 that has been mounted in the reel spindles 23 
and 28 fo replace an exhausted roll that bas been 
removed. In Fig. 1, the reel is shown in a position 
such that the fresh roll Y' is in the speed-up 
position it occupies while being accelerated to 
3O running web speed in preparation for a splice. 
The spiders f! and $2 and the mechanism as- 
sociated therewith may be mounted for adjust- 
ment axially of the reel shaft ! 2' for side register, 
as described in Patent No. 1,957,122. 
35 Means are provided for applying running ten- 
sion fo the running web 28. This means is here 
shown as a series of straps 3, one end of each 
of which is secured fo a bracket 32 fixed to the 
foundation. The other ends of the straps 3! are 
4O severally connected to pivoted levers 33 carry« 
ing weight rods 34 with removable weights 35 
thereon. As is aPparent from Figs. 1 and 7, the 
fresh roll F in the speed-up and splicing posi- 
tions of the reel is not retarded by the straps 3f. 
45 After the splice is made, the reel moves the new- 
ly-spliced-in roll Y' forward and the straps 3 ! en- 
gage increasing arcs of its surface, as shown in 
Fig. 8, until full running tension is applied by the 
straps 3! af the running position of the reel 
5o shown in Fig. 9. 
The splice is executed aç the proper rime by 
known mechanism such as described in detail in 
Patent No. 2,148,094. The construction and op- 
eration of such mechanism will be briefiy de- 
55 scribed herein and reference may be rnade fo the 
noted patent for structural and operating details. 
The splicing apParatus includes web pressing 
brshes 38 and web cutting knives 3 pivotally 
supPorted on a frame termed the brush arm 33 
;o that is pivotally secured af 4 to the bracket 89 
fixed to the columns ! 7 and ! 8. As shown in Fig. 
2, the several brushes 38 and knives 37 are dis- 
posed so as fo be extended into contact with the 
web between adjacent pairs of the tension straps 
 f. A brush arm motor 4, carried by the bracket 
39, is operatively connected fo the brush arm 3 
through reduct.ion gearing and crank arms so 
that if liïts and lowers the brusloE arm under con- 
trol of the operator. When the running roll I 
70 has run off to the point where the operator con- 
siders a roll replacement will soon be necessary, 
the reel is turned te the speed-up position shown 
in Fig. 1 and the brush arm 38, which is initially 
in the position illustrated in Figs. 9 and 10, is 
75 ]owered by operation oï the motor 4! fo the op- 



era£ive:»posiion shawm in Figs;:. 1 ;and !3. he.. 
freshroll - is 'then:aocelerated:to=wb: speed: 
l:ba explaed; andhereatr, whm the :r. 
g roll;has»ru off tothe poin vhr.ea:.splie 
press..:thering.wabt8against,.th resh ro]l: 
surïace the paste.,.ca'yg leading : end.. of. :the 
fFesh: roll web..engaggs :and,,sticks to. the..rng 
web)ad th 'kyes 
oldwebbehind:the splïce,-.as,is fltusrad in,Fig;.: 
Th'e .br,h a 88 
tme-the,.rael :ig tned«.f0r, ward;: tha:is,, in th 
directiOn.,of çh o-.ing.  1, to:pogressivelF. 
move the newly-spliced- roll F to i.running 
sition-as :illtrated Figs. 8:and 
desod.tha know.n .mechasm.,is emploFed. 
to,- effect . and-,contol the..describd  coordated 
moemens o :thb,..brharm, th ,br.ushes, the 
tves and- the -r.eel. Suible .mechaism of .thi 
natre-is, shon.in, Patent :No« 2;18094»: refered: 0 
to,above: efresh roll acceler.ating:and 
tding .-mehanism...of.the present, invention-.is 
preferably,coordinated: with, the pcing opera-. 
tïon¢by contacts controlled by the.posi-ton, 
br.ush-,arm 8 :as fll- be. dribed. 25 
 electHCmotor-.42 s proded.'-for, accelerat- 
ing...each successive fresh.web-rell to.runng 
web speed and for-retarding- the .rotain,o such 
roll, s will be expinedr The moor--2çts-shovn.. 
mouned-on - rcke 43 fied ço-- cress bem 30 
44  (igs.; 2 .nd .: 3). 
cress-.sh 4.ough.suible mens, such-,as . 
he-sprockeçs..46,  4 nd he chin--.4, A relit 
speed-chomer generor. 
brcke 4 'nd is .dicly-conueced.ò.he motor. 
4  *-b   ' suiable mens, 
nd  [ 'nd-.fle-chin-.5 so -h-his 
roes ..speed-.nd ccordingly 
volge-bearg   fixed 
vel0ciy-or-roive speed. 
roll  
olï iving -power is.rnsmied-o ech.fresh , 
rol in urn-y mechnm-now-o be-deseribed« 
verçicl -shf  onlld-jn- he bnjo .frime 
.. The.'bno -frime 
reel sçider - [ , includg he sptndle .clucloE  hous 
ings ;: çurs wiçh 
here.o.. oll driving ewer from--he sh%. 
is çrnsmied çhr.ough.-he bevel 
sub shf-8o . pion 9. Thepinion-9en - 
gÇges  ger @@-fixd .o u lrgeger. 6 concen« 
ric..çhereh nd 
hub'o he spider 
hr spondée degrs 6ïmouned respecively 
on çhe htoEof he three spndles t,  'nd 3. 
Each of.thegers 6s operçtvelconncd o 
i spndle shfç b 
elemen'64 fixed o hger.6Ta.nd -comple 
meçry movb!e çooçhed elemen6sptlnea/o ..... 
buç slidble long:çh .sptnde.shf:. A.pvoa1y : 
mounç yçke 6.enges 
in he movble cluçch el.eme,6 nd  norml- 
ly bied ço. cluçch enging posiionby a spçin _ 
shf 68 and çhe spdle onl housing 
2.nd 3). The. lower end .of he lever f0rmn 
he. yoke crries a roller  t.ç is. engd. 
nd diaengÇgedby 
ry no.frme as.he.tde. 
cion of .çhe. cm. 
cluhelemenç @,from -he cluçch, elernent  
exendig for _abou 100?. o:-ree! rotonï sçr 75 

ing:a a;point just belote each spiuvz am.reaches 
ira ,upper. ver.tical/position  and  continuing: toc a. 
point just above the. horizontal position of. 'the 
spider arm adjacent :the.running _web: VoEith:.this. 
az'angement, the clutch . elements .64  and 6  « of 
each spindle are:engaged::to operaively connec. 
the spindle and thus .th.eweb roll carried thereby 
to the .ro11 driving motor 4, as.the spindle 
proaches the roll speedup, position in whichthe 
spindle-ç ,.is shown ir Fig. 3:  The clutch ele« 
ments are disengageoE: when. the« spindle 
proaches the running.position.fllustrated bythe. 
roll F: in.Fig. 9.. The:spindle drive and :clutch 
mechanism herein described is disclosed Lu. more 
detail in Patent No. 2,148,094. 
In. accordance, wih the pesent  in.vention,, the 
roll. speed:: voltage generated, by ' the.. generator. 
49is modified in accodance with:the:diameter 
of each fresh roll that/is.accelerated to splicing. 
speed. The fresh, roll. calipering: and associ- 
ated :mechanisrr employed, for  this purpose - is 
¢hownin Figs. 1, 4 and 5. A-roll measuring, arm 
73:is pi,votall: .supportedubove the-spider 
suitable means, such as.a bracket.].. A'roller 
at.the-free end.of the arm ]3.is-disposed 
be engaged by theperiphery oï.:a ïreshweb roll 
aa if moves toward the speedup position 
1- and::4), The arm.3:carries a ratchet 
The ratchet .  «: is. normally engaged'by :a. spring_ 
pressed :pav¢l7$ pivotally connected to. a.fixed 
îrame ] by a shaft2« The pawl ]G,:is connected 
by an arm 73::to. a .bell-crank le, er ]9, the-lower 
a,rm:o which carries a roller.8} dispooed in the., 
path :of .projections -8 l, one oî çwhic. is fixed 
t.heepindle journalledhousing Sg':of-each arm. 
of he reel spider  2.. A.spring 2 :blases the pawl- 
7«. and..-' its operating: mechanism- toward the 
ratchet, engaging:= positior 
A:,rack 83,, fixed:to more with.the::arm 
tlrough a  rack arm  :and, the pivot shaft . 
the_-arm ]; engages-a:pinion  8 :carried :by a 
stub::shaft.85 .journalled :in-the frame ]?' (Figs.. 
4.and:5). The shaft 8:carries a.pinion 8:en, 
gaging a gear-Sl:fixed to the-movable contact 
operating, shaft "8: :of a :potentiometer ..$ that 
carried in a .housing 9}çfixed =to,the«frame,:]] as 
shoxm in .Figs.: 4and 5. The, potentiometer 
electrically connected::to the .output.::cizcuit 
the roll speed voltagegenerator 9; as wil.l be,d- 
zcribed.. 
With the described.arrangement, as.each-arm 
of  the, spider  2 appzoaches .its upper: vertical 
position and. the :web: roIÏ carried by,the, spindle. 
on. such arm is- disposed:.beneath-.the roller. 
on :the measuring -arm:]3/the projection-.  en 
gages: the roller '}: und lifts.:theower. arm of 
the bell crank:tever ]9«thus.disengaging,the pawl 
6(rom the.ratchet ]'. and:.permitting ihe arm 
3:to descend until it:is arrested :by.engagement  
ofA. roller-  [wih«the surface :oï heçwebolh 
As the reel advances, the peripheral sufface of the 
web ro!l  1if fs :thearm  3 o- a positior,correspond- 
ing:to :the diameterof-.the:,roll, andthe arm. is 
held:in .thi_s p0sit:ion-by..engagemen...of thepa/l 
'f  iwitl,] -:the çxtchet -. ,, The, memen of- :the 
arfl :]S. transmitted..to, the shaft .88of ,the 
tetlvmeer 89 .andçthe :potentimeter :is :thus :set-- 
tq¢a:P0ition .corresponding:-to.the diame.[ertoi.. 
th «freth-roll that .is.;bei-ng-: m0yed..t the -ro 
The«runling :çeb. speed wolt«g¢«generator 9 
is. drientfrom the.:web -consumg... apparat-us 
a. speed .baring::: a. fixe d, relation :: fo,. the.-speed 
o f .the., running,web c wher eby -the ::voltag 
er$tS. vaçis  diectl,y.:; wi: the.: rnig,( wb 
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speed. As nustrated in Fig. 6, the generator is 
connected by suitable means, such as the sprockets 
92 and 93 and a chain 94, fo a shaft 95 that 
drives the web-consuming apparatus, in the il- 
lustrated case, a printing press indicated by the 
printing unit PC. As is illustrated in Fig. 6, the 
shaft 95 drives the unit PC through the bevel 
gears 96 and 97, the shaft 98 and the shaft oî 
one of the impression cylinders I oî the printing 
unit that is represented by the plate cylinders 
P, P and the impression cylinders II. These 
cylinders directly engage the running web 28 and 
accordingly the speed ai which the generator 9 
is driven bears a direct relation fo the linear 
speed oï the running web. 
The apparatus for applying and controlling 
the operating energy for the fresh roll driving 
motor 42 and the dynamic braking of this motor 
fo retard fresh roll rotation will now be decribed. 
This apparatus is illustrated in Fig. i0. 
The roll drive motor 42 is a compound wound 
direct current motor having an armature A, a 
shunt field SF and a series field EF. Energy for 
operating this motor is derived from an alternat- 
ing current power source AC through a rectifier 
employing grid controlled gas filled tubes of the 
type known as "Thyî-atrons," two of which are 
illustrated ai 00 and 20J. By employing rec- 
tifier tubes oï this type and an electronic con- 
trol circuit which governs the firing of these 
tubes, the amount of energy supplied fo the mo- 
for 42 may be very rapidly varied and accurately 
controlled. The rectifier power supp!y does hot, 
however, permit dynamic braking of the motor 
by merely decreasing the potential of the supply 
below the potential generated by the motor when 
itis driven by the momentum of the rotating 
fresh web roll and this for the reason that a 
rectifier conducts electric current in one direc- 
tion only. For this reason, the mechanism is 
arranged to connect a dynamic braking resistor 
J6 across the motor armature A and series field 
EF fo provide dynamic braking or retarda- 
tion of the motor and thus retardation of the 
rotation of .the fresh web roll when required. 
In general, the electronic control circuit com- 
pares the fresh roll. speed voltage generated by 
the generator 49 to the running web speed volt- 
age generated by the generator 9 and supplies 
operating energy or applies dynamic braking fo 
the roll drive motor 2 in accordance with the 
relation and relative magnitude of these vo!r- 
ages. More specifically, t_he circuit acts to supply 
operating energy fo the roll drive motor 42 in 
an amount directly proportional fo the differ- 
ence between the roll speed voltage and the web 
speed voltage when the relative value of these 
voltages indicates that the fresh roll speed is less 
than the running web speed, and to apply 
dynamic braking to the motor when the rela- 
tive value of these voltages indicates that the 
fresh roll speed exceeds the running web speed 
by more than an exceeding small percentage. 
As has been explained, the fresh roll speed 
voltage employed for comparison with the run- 
ning web speed voltage is modified in accordance 
with the diameter of the particular web roll being 
accelerated. As shown in Fig. 10, the resistor 
62 of the roll diameter responsive potentiom-. 
eter 89 is connected across the terminals of the 
roll speed generator 49, and the movable arm 
3 of this potentiometer, which is moved by 
the shaft 80 as has been explained, is raised to 
increase the proportion of the generated voltage 
delivered fo the output circuit in comparison 
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wi{h the web speed voltage as the fresh roll 
diameter increases and is lowered to decrease 
the proportion of such voltage so delivered as 
the diameter of the fresh roll decreases. Thus, 
5 with a relatively large diameter fresh roll, the 
roll speed voltage employed for comparison is 
higher for a given angular velocity of roll rota- 
tion than with a relatively small diameter ïresh 
roll..The roll speed voltage employed for com- 
]0 parison is thus modified directly with the fresh 
roll diameter to indicate the peripheral velocity 
of each ïresh roll that is tobe accelerated, de- 
spire differences in diameter between the indi- 
vidual rolls. 
15 Referring fo Fig. I0, alternating current ïrom 
the source AC is supplied fo the primary winding 
05 of a power transformer PT through a switch 
04. The switch |04 is connected fo operate in 
unison with a field control switch 06 which 
20 supplies direct current from a source DC to a 
rime delay relay TR, the contacts J2 of which 
are connected in the shunt field current supply 
circuit, as will be described. The relay TR is of 
the delayed closing type and ifs contacts 2 do 
25 not close until a predetermined rime interval 
has elapsed, following its energization. This 
permits the various tubes of the circuit to warm 
up to operating cathode temperatures before the 
shunt field circuit is closed. 
3o The secondary winding 07 of the power trans- 
former PT supplies energy to the circuits of the 
rectifier tubes 00 and 20! and these anode cir- 
cuits include in their common cathode return 
circuit J00 the series field EF and the armature 
35 A of the roll drive motor 2. This circuit is con- 
trolled by a main contactor M, the front contacts 
! 09 of which are included in the common cathode 
return circuit, as shown. The shunt field SF of 
the motor is energized ïrom a rectifier compris- 
40 ing the tubes 0 and !, energized from the 
power transformer secondary winding | 07 
through a circuit including the contacts 2 of 
the relay TR, the coil J3 of a field loss relay 
FLR and a variable resistor ! 4. The variable 
45 resistor ! ! 4 is operatively connected to and varied 
by the movement of the brush arm 30, and is 
arranged tobe completely cut out of the field 
circuit when the brush arm is in its lowered 
operative position as shown in broken lines in 
5o Fig. 10, and tobe completely cut in that circuit 
when the brush arm is in its fully raised inopera- 
rive position. The front contacts 5 of the 
main contactor M shunt out the variable resistor 
4 when the main contactor is closed. The 
5,5 dynamic braking resistor ! !  is connected across 
the armature A and series field EF of the motor 
2 when the dynamic braking relay DBR is ener- 
gized. The coil ! 7 of the dynamic braking re- 
lay may be energized through a circuit including 
ço the back contacts. ! 8 of the main contactor iV 
so that dynamic braking is applied and is con- 
trolled by the position of the brush arm 30 
when the main contactor Mis deenergized and so 
opened. To simplify the drawing, the energy 
65 for the dynamic braking relay circuit and for 
other control circuits has been indicated by plus 
and minus signs. 
The brush arm drive motor ! is energized 
from a source indicated at L, L under the con- 
70 trol of a raise contactor 29 and a lower con- 
tactor 2. When the raise contactor 20 is 
energized, the motor 4! is energized to operate 
in a direction that raises the brush arm 30 
through a circuit including the front contact 
75 22 of the raise contactor, the back contact 23 
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of. the lower contactor . 2  ,., and .the nnotor fleld 
.f24. When ,the lower contactor :21 is energized, 
the motor 4 is energized £o operate, in a:«di- 
rection fo lower, the brush .arm. 38: through.; a 
circuit including the .front contact, 125. of. the 
lower contactor,..the..back contact..22'..of...the 
.raise contactor, and £he motor, field. 20. The 
'aise and lower contactors may be :energized.,2n 
any : known, manner, as,..for example,..by .the 
.mechanism disclosed in the. aforesaid:,Patent:,No. 
2,148,094. To. simplify_the, present idisclosure, 
there is shown a raise switch. 27. for..energizing 
the raise contactor 12 5. and a lower: switch:: .I 28 
for energizing the .lower contactor: 21, the.cir- 
cuits controlled by these switches .being apparent 
ïrom the drawing, 
The operating coil 29 ofthe:main contactor 
iVi .is energized by .a. circuit including .-the back 
contact  30 of the raise contactor 120,:the front 
contacts /3 of the field loss rely FoE.and the 
contacts 32 of the brush arm operated-contactor 
C. The contactor C is operated oy.a- cam. 33 
connected to.be turned by movement of :the brush 
arm 133 and arranged.to c!ose the contacts 132 .in 
all brush arm positions excpt.i.ts fu!!y raised in- 
0perative position. Thus, the main contactor..,M 
is. energized to supply pperating, energy fo the roll 
drive motor 42-when the brush arm: 3 is moved 
down from its.inoperative position and is there- 
after normally maintained-energized until .the 
brush arm is fully raised af.ter a-splice is ruade 
and-the newly spliced roll is. advanced by the :reel 
fo running position. 
In the event.that the shunt tield SF of the,mo- 
for 42 is deenergized forany reason, as, fo ex- 
ample, by_ failure of one or both 0f .the rectifier 
tubes I 10 and I I I, the tield loss-relay,.winding I13 
is deenergized and the contacts 1'31 of this relay 
open, thereby breaking te main con.tactor ener- 
gizing circuit,-discormecting the. roll drivemotor 
42 from its source of operating energy-an4,ap- 
plying dynamic braking to this motor. 
The amount of operating energ: supplied to the 
roll drive motor 2 by the rectifier, tubes 100 and 
251 is controlled.by an electronic contro! circuit 
res.onsive .fo the difference .between .web .speed 
voltage and the fresh.roll speed voltage as modi- 
tied by the fresh roll diameter..A center tapped 
secondary winding I of the.power .transformer 
PT-is connected in a phase shifting.bridge .circuit 
that. controls the rphase relation:between the..grid 
potential and. the cathode -potential. of-the recti- 
tier tubes 105 and 251 and so governs the ring 
and .the average current supplied by these tubes. 
One leg of thisbridge circuit .runs -from ,the.cen- 
ter.tap .of the secondary winding 134 through.the 
primary-winding 135 of a' grid ,transformer GT 
andfo the common wire .150. The. secondary 
wtudings of the grid transformer GT are respec- 
tively connected in the grid. circuits of«the .tubes 
f00 and 291,.asshown. A second lcg:of, the 
bridge circuit runs from one end of. the ,trans- 
former secondary.winding 134-through a resistor 
/37.,to.the. common wire I.6.. The .third.leg of 
the bridge circuit runs.from the opposite end. of 
the transformer secondary ¢inding 134 through 
the wire 133 in parallelthrough the two.atternat- 
ing current windings 139and 140 of the saturable 
cote' reactorSC-to the common wire I 0. 
- The saturable cote reactor SC carries a direct 
current winding- 14 I. connected in..the anode vit- 
cuit of a,grid controlled.vacuum tube. D. "The 
deseribed .bridge circuit acts in a' known manner 
in response toan increase:in:.the.current,in:the 
winding 14 I-of-the saturable core reactor to:canse 
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-the rectifier :tubes 100,. 20 I..to .tire.or .conduct cur- 
rent earlier in the. cycle of. the .alternating cur- 
xent,.impressed on " their.anode circuits and.£hus 
.fo .pass .a larger., average, anode current, and so,in- 
5 crease the.operating energy supplied.to.the arma- 
ture A and series tield. EF of the roll drive motor 
-2. :Adecrease.in cur'ent through the winding 
,! 4 L of :the .saturable cote reactor, similar2y causes 
a smalleraverage current fo be supplied..to..the 
](, , motor.. 2 by the r.ectifier tubes .I 0 and 20.1. ' Thus, 
the amount, of. operating en'erg: supplied fo £he 
roll drive.motor is aried .directly with _changes 
,in the_anode curren of the.tube D. 
:Energy for operating.the tubeD and .the.other 
] 5 control tubes, fo. be.described is .derived from the 
'ec.tifiezAncluding the. tubes 115 and I !/.through 
.the wire. 4 42. :«By-.means. of the. series conne«ted 
voltage regulator .tubes G.and VB; the wire. 
.isheld af a steady positive potentialvith respect 
0 .fo: the negative or return.wire 13. that leads 
the center tap of -the transformer secondary 
winding 107 from vhich.the rectifier tubes, I:! 0 
and !il are energized. -A wire 144 is connected 
between the tWO voltage regulator tubes VG and 
,25 VB and so is.held: af apositive potential approx- 
imatel: hall ,that maintained on the ¢ire 
The anode circuit of the tube D runs from the 
anode of £hat tube fo the direct current winding 
t41 of the saturable-cote reactor SC fo the wire 
0 ï42, and from the cathode of the tube D fo the 
.wire .144. The. grid of the tube D is connected-to 
an :intermediate point in a voltage dividing 
sistor ,circuit extending-between the wires 
and. 13 and including the resistors R,2, R,3, RAi 
 $5 and.R,5. The potentiat app!ied to the grid of..the 
.tube D is varied _by a grid eontrolled vacuum tube 
V, the grid and.cathode potentials of ¢hich. are 
respectivelyvariedin accordance with changes in 
running web speed voltage and-fresh roll _speed 
0 .voltage,. as will now be explained. 
The anode of .the tube V is connected through 
the. wires 145 and 140 fo a. point between-the 
resistors R2 and' R3. The cathode of this tube 
is connected through the wire 20 fo the moving 
5 contact.of, a potentiometer RT, the resistor oî 
which 4s-connected 4n series with the terminals 
of the running-'web speed generator 9 l. A varia- 
ble -resistor.147-is included in this series circuit. 
The cathode circuit of the tube V is connected, fo 
5O the negative return.wire 143 through a variable 
resistor R,$, which.:provides adjustable negative 
grid:.,bias for the .tube V. The grid circuit of 
the-tube.:V-is completed through the return wire 
143; a resistor R,I 5, the resistor and the movable 
55 contact-of a'potentiometer R, and the wire 
A grid.condenser 13S is connected between the 
grid.and the cathode aï the tube V. The resistor 
of the potentiometer-R4 is connected fo receive 
current. proportional fo the voltage generated 
60 by.thefresh roll speed generator 49 as-modified 
b the 'resh :roll diameter responslve ootentiom- 
eter9. To this end, the resistor of potenti- 
ometer:R, isconnected through the resistor 
fo. the-movable: arm 153 oî the potentiometer 
¢]5 39,.and- the resistor of the potentiometer 89 .is 
connected :in series :with the îresh roll speed 
generator 49:through -the wires 14S, 
and 
 :The tube..V .is .of:the sharp cut-off type and 
7O the: constants, of: the described circuits, of this 
tube::are: so-chosen .that- when the peripheral 
velocity:.of the-ïzesh roll, as determined by ;the 
terminal= voltage .: of the g.enerator.,-9 .modified 
by-.the: roll diameter responsive potentiometer 
75 9,.matches-the-running web speed as determined 
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by the generator 91, the grid of the tube V will 
be biased negative with respect to ifs cathode 
to an extent that the tube wifi operate on the 
steep portion of its characteristic curve, and will 
pass just enough anode circuit current to fix the 
bias oï the grid oï the tube D ata point where 
the anode current of that tube wfll cause the 
power rectifier tubes |90 and 2{}| to supply just 
sufllcient energy to the roll drive motor 42 to 
drive the OEresh roll at the matched speed against 
the friction and windage load thereon. When 
the fresh roll speed is below the matched speed 
condition described, the grid of the tube Vis 
ata lower potential with respect toits cathode 
than that obtaining under matched speed con- 
ditions and the tube V becomes non-conducting, 
thereby raising the potential on the grid oï the 
tube D so that an increased amount of energ 
is supplied to the roll drive motor 42. The 
scribed circuit thus operates to supply fo the 
roll drive motor 42 an amount of energy directly 
proportional to the excess of web speed voltage 
over roll speed voltage as modified by ïresh roll 
diameter. With this arrangement, each fresh 
roll is accelerated to an angular velocity or ro- 
tative speed such that its peripheral velocity is 
equal to that of the running web, and is held 
at such speed until the splice is ruade. 
When the fresh roll is ata standstill or is 
turning slowly, its inertia imposes a heavy load 
on the motor 42, and means are provided to 
limit the current drawn by this motor under 
such conditions and so fo protect the motor and 
the rectifier tubes |66 and 2{}| against damage 
or faflure due to overload. A rectifier tube IF 
is supplied with alternating current by a trans- 
ïormer IT having primary windings |56 and 
connected, respectively, in the anode circuits of 
power supply rectifier tubes |66 and 26. The 
secondary winding |58 of the transformer IT 
has a center tap connected to the negative re- 
turn wire |43 through the resistor |59. The 
cathode of the rectifier tube FF is connected 
through the resistor of a potentiometer IVI and 
the fixed resistor |6{} to the negative return wire 
|43. With this arrangement, a direct current 
voltage proportional to the armature current o 
the motor 42 is produced across the resistor of 
the potentiometer IVl:. A predetermined part 
of this potential is impressed on the control grid 
of a current limit tube DI), the anode of which 
is connected to the wire |46 and the cathode of 
which is connected to the wire |44. The cathode 
potential of the tube DD is held by the voltage 
regulator tubes VG and VB at a value consider- 
ably more positive than the negative return wire 
|43." The value of the fixed resistor |6{} and the 
setting of the potentiometer IVl: are so chosen 
that the grid of the tube DD is biased negative 
with respect to its cathode to an extent that the 
tube is non-conductive for all values of armature 
current in the motor 42 below a predetermined 
maximum sale value. If the motor armature 
current exceeds the sale maximum value, the 
potential on the grid of the tube DD rises to 
and past the cut-off point, and the tube 
which has a sharp cut-off, becomes conductive, 
drawing current through the resistor R2 and so 
drawing the grid of the tube D negative and 
phasing back the firing point of the rectifier 
tubes |66 and 2{}|, thus reducing the armature 
current supplied by these tubes to the motor 
armature circuit to a sale value. It sometimes 
happens that the speed of the press or other 
web consuming apparatus drops while a fresh 
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roll is being accelerated or after the roll has been 
brought to web speed but before the splice is 
ruade. This, of course, results in a drop in 
rurming web speed. If the running web speed 
5 thus decreases to a value that is above the pe- 
ripheral velocity of the ïresh roll, the result oï 
the decrease is merely to lower the potential of 
the cathode of the tube V, and so lower the 
ïresh roll speed at which matched speed condi- 
10 tions obtain, as described above. If the rurming 
web speed falls appreciably below the periph- 
eral velocity of the fresh roll, due to a consider- 
able drop in web speed during fresh roll accelera- 
tion or to an appreciable drop in web speed 
15 after the ïresh roll has reached matched speed, 
it is advisable to retard the rotation of the ïresh 
roll so that no overrun of the web can result 
when the splice is ruade. Retarding of the fresh 
roll under these circumstances is accomplished 
20 under control of the tube V through a tube CC, 
the anode circuit of which is connected to the 
wire |42 through the winding |52 of a relay DR. 
The cathode of the tube CC is connected to the 
wire |44 and its grid is connected between the 
25 series connected resistors I3 and R| |. The back 
contacts |53 of the relay DR are connected in 
a circuit including the wire |54-that energizes 
the dynamic braking relay DBR and so connects 
the dynamic braking resistor ||6 across the 
80 armature A and series field EF of the motor 42 
when the movable contact |55 of the relay DR 
drops. A sudden drop in running web speed to 
a value appreciably below the peripheral velocity 
of the fresh roll draws the cathode of the tube 
85 V so far negative with respect to its grid that 
the tube operates well above ifs cut-off point, 
drawing ïull anode current through the wires 
|45 and |46 and thus drawing the grid of the 
tube CC so far negative that the relay DR drops 
401 its movable contact |5, thus applying dynamic 
braking to the roll drive motor. As soon as the 
speed of the OEresh roll drops fo a value such 
that ifs peripheral velocity substantially equals 
that of the running web, the cathode to grid 
45 potential of the tube V is reduced to the point 
where the anode circuit current oï this tube 
drops, thus permitting the grid of the tube CC 
to become more positive, with the result that 
the winding |52 oï the relay DR receives suffi- 
50 cient energy to lift the movable contact 155, thus 
deenergizing the dynamic braking relay DBR 
and discontinuing dynamic braking of the fresh 
roll. 
The constants of the described circuits are so 
55 chosen that a decrease in running web speed 
to a value only slightly (i. e., about one-half of 
one percent) below the peripheral velocity of 
the fresh web roll does not alter the cathode 
to grid potential of the tube V suiïiciently fo 
60 operate this tube above the steep portion of this 
characteristic curve, and thus does not result 
in suflicient current in the anode circuit of the 
tube V to cause dynamic braking, as described. 
In such a case, the result of the drop in run- 
65 
ning web speed is merely to reduce the amount 
o operating energy supplied to the fresh roll 
drive motor 42 by drawing the potential of the 
grid of the tube D slightly more negative than 
70 it was at the matched speed condition. As the 
operating energy for the motor 42 is thus slightly 
reduced, the friction load on the motor, the fresh 
roll and the driving connection therebetween, is 
suiïicient fo promptly reduce the roll speed to 
75 a value that matches the web speed, and the 
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:cthode :potential of the tube" V is' therebyBo 
redueeff relative fo ifs grid potential tht  energy 
sùflcient  fo maintain the fresh roll at the 
matched, speed is supplied to'the roll dfive 
motor  42. 
e oRerton o the dsclosed mechnmwfll 
:now ,beexplained.  Some te during the run- 
ng'off 0f the web from therung roll: , 
the operator, advances the reel fo place the ,fresh 
roll'F..in the speed-up position shown in Figs. 
- l,and3..The power, switches '14 and 8 are 
closed..at 0r prior fo th rimeand '.hure re- 
-mined'closed. for a sufficient intervul fo permit 
héatg-bf: the cathodes of the rectifier  tubes 
 IO0,ï201,  0.and I I I . operuting .temperate. 
The relay TR.has accordingly-closed ifs contacts 
' I 12.. As the fresh- r011 F moveS t0  the speed-up 
position, the roll size p0teni0meter: 9 is set by 
.the:-fresh roll. F, as bas been explained, fo a 
-positiOn in WhiCh if modifies the voltage gener- 
atéd bY the roll speed generator 9 so as fo pro- 
:duceat the id of the tube V a voltage- corre- 
:Sponding fo the peripheral velocity Of .the par- 
. icular..fresh ro11. Also dùring:udvancing 0f the 
ròll: F fo speed-up position, the clùtch g;»65/of 
'the fes r011 spindle 22 is engaged by-movemet 
Of the .follet 1 off the cam 2,-and. in this-man- 
ner:the motor  2 and the roll.speed, generutor 
:9re operatively connected o the fresh roll F. 
ïhenfrom the size ofthe depleted, rning 
. r011 .R .the' operator judges thut u rdll replace- 
ment is necessary, ne lowers the brsh arm  
,to-iLs ,ertical operating.position,, as shown in 
Figs.l, 3 and , by cl0sing the lower switch .12. 
:e initial downward .movement 0f the:brh 
arm from ifs raed:operative position, closes 
-the contactor C. is energes and closes the 
maincontactor M through ,a circuit inclading 
thecontacts 13 of the contactor C, the'.contucts 
131 of the field loss relay - and the back Con- 
tact-130-of the raise contactor I. Close of 
the main contactor.M appliesoperating energy 
from the rectifier tubes 100 and 291 fo the arma- 
.-te and series field ccuit of. the roll .dçive 
motor 42, which then starts  and uccelerates-the 
fresh r011. The amount 0f energy supplied fo 
the motor 42 is reduced in proportion fo the re- 
duction of the amount by which the ruing 
:.web- speed voltage ooE thegenerator 91 exceeds 
the roll speed voltage of the generaLor-9 as 
'moded by the roll se potentiometer 8,,and 
'Whe these voltages are matched, which occis 
when the peripheral velocity 0f the fresh roll 
mRtches the lear velocity of the rng web 
8, the.amount of operatg energy supplied fo 
the motor 4 is just enough o maintain roll 
rotation af the matched speed. 
'.If during acceleration or prior Lo splicing, the 
.press .or other web consing apparatus slows 
dòwn enough fo bring the web speed more than 
ubohtone percent below the peripheral velocity 
.of.the fresh roll, the relay DR drops ifs conct 
l5..and energes the dynic braking relay 
B: thus coectg the sistor across the mo- 
 tor ature A and series field EF fo apply dy- 
.namic braMng and retard the fresh roll speed 
-to  a  value af which ifs peripheral velocity aga 
-mutches the speed of the rng web. When 
the fresh roll bas thus been retarded fo matched 
-seed the relay DR fts i contact 155, deener- 
ge the damic bruking relay DB and so d- 
.Connects-the .resistor tÏ S from the motor arma- 
:tUrc circùit. 
-Afte the splice is mde, the brh a 38 is 
-raisedby closg of .the rae  switch-I ] and af 
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:thé same .timë the Teet .is àdvancedprogressively 
 througti=the poi.tion Shown in Fig: 8 t0.:the run- 
ning position» shown in Fig. 9. The raise sWitCh 
may .be closed and: the reeLadvanced byauto- 
5 .matie mechanisminitiated by ,the.Operation0f 
the knives 37 at.the conclusion ofçthe splicing 
 operation, as isdisclosedAn Patent e No, 2,148,094. 
'To simplifythe prescrit disClesure such automstic 
mechaniSm-.is, hot shown.  Energization .0f :the 
I0 raise contactor 12fl opens the energizing, crcuit 
for the.main contactor:..M and. so:disconnects op- 
erating energy: fr0m the metor szmature A and 
series field:Eï% Deenergization..0f, the main con- 
factor M- also .energizes. the dynamic .bräking re- 
15-lay DBl."through the back eoitacts 1-18 :and 
opens the  shunt,  including - the:front contacts 
:t 5,'ar0und the brush arm opezatèd, variable 
sistor V! 4. - Dynamic braking is' :thus. applied fo 
retard the zewlyspliced-in r011 immédiately after 
the. sp!ice .is made.-and before the r011.-is:/moved 
into contact with ,the tension straps 3.-:As.:the 
new- rolYF.moves .progressivelydnto. gre'ater pe- 
ripheral contact wittl the strais: 3!,.:the value .of 
the variable-resistor, !.!4 is increased-by.upwad 
25 -movement of the brush' arme , thus rèducing 
the shunt field current and the:dynamic braking 
.retardation of. :the newly-spliced-in ròll. Vhen 
the brúsh, arm:'.. .reches itd.fUtly raised inoper- 
ative position« the contactor. C ïs opened by the 
o cam / 33' and :this maintains ,the main c0ntaet0r 
/i- deenergized despite the'-faet..:that:, the: zaise 
contactor ] 20is then deenergizeddue fo opening 
 of the raise switch-127:bythe operator. At.the 
running position.0f. the- reel,- the' clutch of. the 
resh roll- spindle is :disengagëd'.by nioVement of 
' the.r01te 7 I-onto.the cani 72. 
: I claire: 
 l::Web roll accelerating, apparats compzising 
the'-combination:with w'eb consunfing:.apparatus 
anda ,web 'rumAng,thereto, Of aweb rollsupp0rt, 
an- electric motor connected -to dviVe s; r5ll= on 
aidsuppm't through ifs axis,, a runningweb speed 
. generator driven from  said- web consuming.. 
.paratus  at'a ' speed .proportionaL fo :the-.speéd bf 
travel 'of - said çunning -web,. a fresh' roll.speed 
generator  driven from said m0tor af a speêdpro- 
portional, fo ' the -angular. veloeity:-of: a roll on 
said support, means for supplyingoperating en- 
ergy Of vriable-magnitude fo said motor,-means 
50 ïoï variably rducing the çoltage generatëd'by 
sid roil speed generator directly .with  ad in 
proportion fo the initial diameter 'of a" ïrèsh r511 
on said support, and neans,responsivë-tò the re- 
lationbetween the voltage generatèd by-said-web 
55 speed 'generator and the voltage .generated;by 
saidroll speed generator as-reduced by sid vott- 
age reducing means for governing the amOunt':bf 
energy supplied fo said mOtor. 
2. Web roll' accelergting  apparatu comprising 
6o "the combination with web consuming apparatus 
and a web "running" thereto, ofa web rolt sup- 
port, an électric motor connected fo drivearoll 
on said support through its axis, a-runningweb 
65 speed generator driven :fr0m.sid web consuming 
apparatus af a speed pròportional fo the speed 
of travel of said running web, a fresh roll.speed 
generator driven from said motor af a speed pro- 
portiona! to .the angular velocity of a r011 on said 
7O support,- means for supplying operatin energy 
of. variable magnitude-fo .said motor, means .for 
variably reducing the voltage generated by said 
,roll. speC generator, movable means responsive 
fo "the:diameter of.a fresh.web roll on said sup- 
port 'for -setting said: voltage reducing:means fo 
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reduce the roll speed generator voltage directly 
with and in proportion to the diameter of a fresh 
web roll on said support, and control means re- 
sponsive to the amount by which the voltage gen- 
erated by said web speed generator exceeds the 
voltage generated by said roll speed generator as 
reduced by said voltage reducing means for sup- 
plying to said motor ïrom said energy supply 
means an amount oï energy proportional to such 
excess. 
3. Web roll accelerating apparatus comprising 
the combination with web consuming apparatus 
and a web running thereto, of a ,veb roll sup- 
port, an electric motor having an armature and 
a series field connected to drive aroll on said 
support through its axis, a running web speed 
generator driven fïom said web consuming appa- 
ratus ata speed proportional to the speed of 
travel of said running web, a fresh roll speed 
generator driven ïrom said motor ata speed pro- 
portional to the angular velocity of aroll on 
said support, means for supplying operating en- 
ergy of variable magnitude to said motor, means 
responsive to the amount by which the voltage 
generated by said web speid ginerator exceeds 
the voltage generated by said roll speed gener- 
ator for supplying to said motor from said energy 
supply means an amount of energy proportional 
to such excess, a resistor, and means responsive 
to an excess of roll speed generator voltage over 
web speed generator voltage for electrically con- 
necting said resistor in series with the armature 
and series field of said motor to apply dynamc 
braking to a web roll driven by said motor. 
4. Web roll accelerating apparatus comprising 
the combination with web consuming apparatus 
and a web running thereto, of a web roll support, 
an electric motor having an armature and a series 
field connected to drive a roll on said support 
through its axis, a rurming web speed generator 
driven from said web consuming apparatus ata 
speed proportional to the speed of travel of said 
running web, a fresh roll speed generator driven 
from said motor ata speed proporti.onal to the 
angular velocity of aroll on .aid support, means 
for supplying operating energy of variable mag- 
nitude to said motor, means for variably reducing 
the voltage generated by said roll speed generator, 
movable means responsive to the diameter of a 
fresh web roll on said support for setting said 
voltage reducing means to reduce the roll speed 
generator voltage directly with and in proportion 
to the diameter of a fresh roll on said support, 
means responsive to the amount by which the 
voltage generated by said web speed generator ex- 
ceeds the voltage generated by said roll speed 
generato r as reduced by said voltage reducing 
means for supplying to said motor from said en- 
ergy supply means an amount of energy propor- 
tional to such excess, a resistor, and means 
sponsive fo an excess of roll speed generator volt- 
age over web speed generator voltage for elec- 
trically cormecting said resistor in series with 
the armature and series field of said motor to 
apply dynamic braking to aroll driven by said 
motor. 
5. Web roll accelerating apparatus comprising 
the combination with web consuming apparatus 
and a web" running thereto, of a movable fresh 
roll support, an electric motor connected to drive 
aroll on said support through the axis of such 
roll, a running web speed generator driven by 
said web consuming apparatus ata speed propor- 
tional to the linear velocity of said running web, 
aroll speed generator driven by said motor ata 

speed proportional to the angular velocity of a 
fresh roll on said support, a potentiometer con- 
nected across the output circuit of said roll speed 
generator, a movable arm connected to operate 
5 said potentiometer having a part thereof disposed 
in the path of movement of the peripheral surface 
of a roll on said movable support whereby said 
arm is moved and said potentiometer is set by 
movement of a fresh roll on said support to 
]0 duce the voltage generated by said roll speed 
generator directly with and in proportion to the 
diameter of such roll, and means governed by the 
voltages generated by said generators for supply- 
ing to said motor an amount of operating energy 
]5 proportional to the amount by which the voltage 
generated by said web speed generator exceeds 
the voltage generated by said roll speed generator 
as reduced by said potentiometer. 
6. Web roll accelerating apparatus comprising 
2o the combination with web consuming apparatus 
and a web rurming thereto, of a ïresh web roll 
support, an electric motor having an armature 
and a series field connected to drive a roll on 
said support, web speed responsive means driven 
2by said web consuming apparatus, roll speed re- 
sponsive means driven by said motor, a resistor, 
and means responsive to an excess of the roll 
speed indicated by said roll speed responsive 
means over the web speed indicated by said web 
3o speed responsive means for connecting said re- 
sistor in series with the armature and series field 
of said motor. 
7. Web roll accelerting apparatus comprising 
the combination with web consuming apparatus 
5 and a web running thereto, of a fresh web roll 
support, an electric motor having an armature 
and a series field connected to drive a roll on said 
support, web speed responsive means driven by 
said web consuming apparatus, roll speed respon- 
ho sive means driven by said motor, means respon- 
sive to an excess of the web speed indicated by 
said web speed responsive means over the roll 
speed indicated by said roll speed responsive 
means ïor supplying operating energy to said 
5 motor, a resistor, and means responsive to an 
ekcess of the roll speed indicated by said roll 
speed responsive means over the web speed indi- 
cated by said web speed responsive means for con- 
necting said resistor in series with the armature 
. and series field of said motor. 
8. Web roll accelerating apparatus compris- 
ing the combination with web consuming appara- 
tus and a web running thereto, of a fresh web 
roll support, an electric motor connected to drive 
5. aroll on said support through the roll axis, a 
web speed responsive generator driven by said 
web consuming apparatus, aroll speed responsive 
2"enerator driven by said motor, means for vari- 
ably reducing the voltage generated by said roll 
co speed generator, means responsive to an excess of 
web speed generator voltage over roll speed gen- 
erator votage as reduced by said voltage reducing 
means for supplying to said motor an amount of 
operating energy proportional to such excess, 
(»5 and roll calipering mechanism responsive to the 
diameter of a roll on said support for setting said 
variable voltage reducing means to reduce the 
rool speed generator voltage in direct proportion 
to the diameter of the roll. 
7o 9. Web roll accelerating apparatus compris- 
ing the combination with web consuming appara- 
tus and a web rurming thereto, of a web roll reel 
rotatable to move a fresh web roll to a position 
in which it is accelerated in preparation for 
75 splicing its web to the rurming web, an electric 
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motor connected fo drive a roll on said reel 
through the roll axis, a running web speed gen- 
erator driven by said web consuming apparatus 
ai a speed proportional fo the linear velocity 
of the running web, aroll speed generator driven 
by said motor ai a speed proportional fo the 
angular velocity of the motor driven roll, means 
for variably reducing the voltage generated by 
said roll speed generator, means for setting said 
voltage reducing means fo reduce the roll speed 
generator voltage in direct proportion fo the 
diameter of a fresh roll comprising an arm con- 
nected fo said voltage reducing means and dis- 
posed in the path of roll movement by said reel 
to the roll accelerating position, and means re- 
sponsive to an excess of web speed generator volt- 
age over roll speed generator voltage as reduced 
by said voltage reducing means for supplying fo 
said motor an amount of operating energy pro- 
portional to such excess. 
10. Web roll accelerating apparatus compris- 
ing the combination with web consuming 
paratus and a web ruïming thereto, of a fresh 
web roll support, a direct current motor having 
an armature, a series field and a shunt field, 
connected fo drive a roll on said support, a brush 
arm for effecting a splice between the running 
web and the web of aroll on said support and 
movable between an operative position and an 
inoperative position, means for initiating move- 
ment of said brush arm from ifs operative posi- 
tion toward its inoperative position, means 
connecting a source of operating energy fo the 
armature and series field of said motor, a shunt 
field energizh.g circuit, a variable resistor se- 
lectively connectible in said shunt field energiz- 
ing circuit, a dynamic braking resistor, means 
responsive to operation of said brush arm move- 
ment initiating means for disconnecting said 
source of operating energy from said motor arma- 
ture and said series field and connecting said 
dynamic braking resistor thereto and simultane- 
ously connecting said variable resistor in said 
shunt field energizing circuit, and means for 
progressively reducing the value of said variable 
resistor as said brush arm moves from ifs opera- 
rive to ifs inoperative position. 
11. Web roll accelerating aPparatus compris- 
ing the combination with web consuming ap- 
paratus and a web running thereto, of a fresh web 

18 
roll support, a direct current motor having an 
armature, a series field and a shunt field, con- 
nected to drive a roll on said support, a web 
speed generator driven by said web consuming 
5 apparatus, a roll speed generator driven by said 
motor, a brush arm for effecting a splice between 
the running web and the web of a roll on said 
support and movable between an operative posi- 
tion and an inoperative position, raeans for initi- 
 ating movement of said brush arm from its op- 
erative position toward its inoperative position, 
means for connecting a source of operating 
ergy to the armature and series field of said 
motor, a shunt field energizing circuit, a variable 
!. resistor selectively connectib!e in said shunt field 
energizing circuit, a dynamic braking resistor, 
rneans responsive fo an excess of roll speed gen- 
erator voltage over web speed generator voltage 
for connecting said dynamic braking resistor fo 
-0 said motor armature and series field, means re- 
sponsive fo operation of said brush arm move- 
ment initiating means for disconnecting said 
source of operating energy from said motor arma- 
ture and series field, connecting said dynamic 
25 braking resistor thereto and connecting said vari- 
able resistor in said shunt field energizing cir- 
cuit, and means for progressively reducing the 
value of said variable resistor as said brush arm 
moves from its operative to its inoperative posi- 
0 tion. 
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